Medical image plays an important role in the assist doctors in the diagnosis and treatment of diseases. For the medical image, the further analysis and diagnosis of the target area is based on image segmentation. There are many different kinds of image segmentation algorithms. In this paper, image segmentation algorithms are divided into classical image segmentation algorithms and segmentation methods combined with certain mathematical tools, including threshold segmentation methods, image segmentation algorithms based on the edge, image segmentation algorithms based on the region, image segmentation algorithms based on artificial neural network technology, image segmentation algorithms based on contour model and image segmentation algorithm based on statistical major segmentation algorithm and so on. Finally, the development trend of medical image segmentation algorithms is discussed.
Introduction
The medical image includes X-ray images, CT images, PET images, SPECT images, MRI images, etc. Image segmentation is to distinguish different areas with special meaning. These areas are disjoint, every region address region-specific consistency [1] . Image segmentation is an important part of the image processing, the key step in the transition from the image processing to image analysis. It is mainly to simplify or change the form of expression of the image, the image is easier to understand, analyze and follow-up treatment.
Medical image plays an important role in the assist doctors in the diagnosis and treatment of diseases. With the development of science and technology, the information contained in medical image is increasing. In order to better assisted diagnosis and treatment, it is necessary medical image processing such as image segmentation and 3D reconstruction for further analysis of the object of interest, judging the disease situation. For example, in cancer radiation therapy process, we need the accurate extraction of the tumor [2] in order to radiotherapy, to reduce damage to normal tissue of the human. Therefore, whether we can accurately position and segment the target site is essential to reduce the radiation damage, and improve the treatment efficiency. In the above medical image applications [3] , image segmentation are used as the key technologies of lesion sites' positioning and extracting, playing an important role.
Image Segmentation Algorithm
Since 60s last century, image segmentation problem has attracted the attention of researchers. In this area there have been a lot of effective works. However, the problem of image segmentation is still a classic problem in the field of image processing. Due to the different application occasions, there are significant differences in the characteristics of the image itself. So far still no general theory of the image segmentation, in image segmentation fields there are still a lot of work to do.
A. Classical Image Segmentation Algorithms
Classical image segmentation algorithms mainly include threshold segmentation methods, image segmentation algorithms based on the edge and image segmentation algorithms based on the region.
Threshold segmentation method： Threshold segmentation method is a common method of image segmentation. Traditional threshold segmentation method set the threshold based on image pixel gray value of different classification to achieve image segmentation [4] . Threshold segmentation method is suitable for the situation that the object and background have bigger differences in gray. A defect is that threshold segmentation methods ignore the spatial information of source image; for no obvious gray level difference or the gray value range of various objects have larger overlapping image is difficult to get accurate segmentation result. At the same time it is difficult for images without obvious gray level difference to get accurate segmentation result. Otsu method [5] is one of the most widely used methods of threshold segmentation, proposed by the Japanese scholar Otsu, and is also called the between-cluster variance method. Its basic thought is by making the division to get the maximum distance between the pixels, to determine the appropriate threshold. There are a lot of improvements about threshold segmentation method. Among them, the adaptive threshold method, maximum entropy method and fuzzy threshold method [6] improve the traditional threshold method more successfully. More often, the choice of the threshold is the integrated use of several ways, which is a trend of image segmentation.
Image segmentation algorithm based on edge： Image segmentation algorithm based on edge also is intuitive and classic image segmentation method. As its name suggests, this method is to use the image edge feature of change to achieve image segmentation. The edge detection algorithm is usually with the aid of differential operator. Existing local edge detection operators include Sobel operator, Roberts operator, Laplace operator, Canny operator, Prewitt operator, Kirsch operator, Robinson operator, etc. And these methods can be classified as the first differential, the second differential, and template algorithm. Recently years, with the development of mathematical theory and artificial intelligence, some new edge detection algorithms appear. For example, edge detecting based on fuzzy set [7] , the algorithm build interval value fuzzy set of the image in order to find the image edge.
Image segmentation algorithm based on region： Based on the space local characteristics such as the gray-level, texture, color and image pixel statistics uniformity, region-based image segmentation places the pixels in the image to each object or area, and then the image is divided into a number of different region. Region-based segmentation methods mainly include region growing method, splitting and merging method and watershed segmentation method.Basic idea of region growing technique is to gather pixels with similar property to constitute the region, this method needs manually picking a seed points, and then put the seed its similarities qualitative pixels around merging into the seed pixel area. The inherent disadvantage of Region growing segmentation is that the result depends on the selection of seeds and the growth order, while the region splitting technique is possible to destroy the border, so they are often combined with other methods in order to obtain better segmentation results.
Reference [8] regards an image as a normal distribution, firstly use region growing algorithm to estimate the distribution parameters, then the parameters are applied to a region growing algorithm. A kidney CT image segmentation algorithm is proposed by [9] , this method firstly uses Otsu threshold segmentation algorithm for pre-segmentation, and then use region growing method, selecting the appropriate implement segmentation seed and growth conditions. The method can realize kidney CT image automatic segmentation with higher accuracy.
The watershed algorithm is actually segmentation based on mathematical morphology operators. Immersion simulation watershed algorithm presented by Vincent and Soille includes two steps. Firstly, arrange pixels in ascending order of the gray value, and then scan the pixels sort to structure "catchment basin", and structure "waterproof dams" at the edge of the type of mark "catchment basin", the initial division of the image region is completed [10] .
B. Segmentation Methods Combined with Certain Mathematical Tools
Although there is no general theory of image segmentation, but in recent years a large number of scholars focused on new concepts and new methods applying to image segmentation, image segmentation methods combined with the specific theory have achieved good effects in image segmentation. The use of mathematical tools such as artificial neural network, contour model, statistical theory, effectively improves the segmentation effects.
Artificial neural network：The basic idea of the segmentation method based on artificial neural network (ANN) is the first to get linear decision function through the training of multilayer perceptron, and then classify the pixels with the decision-making function to achieve segmentation.
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Reference [11] proposes the BP network structure and training method for image segmentation, and compare the BP network segmentation with c-means algorithm and learning vector quantization (learning vector quantization, LVQ). Sang et al simulated annealing algorithm for neural network training, and segment the color image [12] .
The starting point of Neural network method is convert the image segmentation problem into such issues as energy minimization, classification. Firstly use the training sample set to train artificial neural network (ANN), and then segment the new image by the trained ANN. In addition, because there are a large number of connections in the neural network, therefore it is easy to introduce spatial information [13] . The deficiency of ANN is that the computer's calculation speed is often difficult to meet the requirements of parallel operation with the large training sample set.
Image segmentation based on contour model： Image segmentation based on contour model is based on certain model, the image segmentation problem is converted into solving objective function including the design of the objective function and solving the objective function. Among model-based image segmentation methods active contour model is widely used. Active contour model mainly divided into two kinds, one kind is the parameters active contour mode proposed by Kass et al, based on minimal energy function, also known as the Snake model [14] . Another kind is geometric active contour model proposed by Osher et al., based on Level Set method and curve evolution [15] .
Since active contour model is put forward, the people continuously improve on it. Reference [16] put forward the normalization of external force, make sure the absolute value of image gradient contour line has the same impact, no matter big or small. Reference [17] proposed the GVF Snake model, it deals with the traditional contour image force active contour model (Edge Map) with a diffusion equation for processing, get the whole image field Gradient Vector field (Gradient Vector Flow) as an external force, thus expanding the scope of the traditional image capture of potential energy, and overcome the image force cancel each other out in the concave contours.
Reference [18] put forward B-Snake mode, expressing the target contour with B-spline, making the contour more effective expression. The active contour model is put forward in [19] , which is to place an active contour inside and outside of the target outline, called inner contour and outer contour. Reference [20] proposed a snake model of angular point tracking, used for irregular targets in video segmentation.
Due to using the level set method geometric active contour model has the ability of topology changes, thus making it possible to segment images with more complex structure, but the calculation is complicated, it is difficult to introduce a restraint shape constrains into the framework.
The essence of statistics method is to model the digital image, different gray levels of pixels regarded as random variables with certain probability distribution. Markov random field segmentation method is one of the most influential.
Markov random field segmentation: Markov random field (MRF) is a statistical method commonly used in the image segmentation, the essence of which is the color value of each point in the image is considered as random variables with certain probability distribution. The most important characteristics of MRF is that the value of each point in the image is determined by its neighborhood pixels, and its essence is a kind of segmentation method based on local area.
Hammersley-Clifford theorem establishes equivalence relations between MRF and the Gibbs distribution. MRF method is established on the basis of the MRF model and Bayes theory. In MRF method, the problem of pixels classification can be changed into maximum a posterior (MAP) by using characteristics information and adjacent information [21] . Common MAP algorithms include simulated annealing (SA), iterated conditional modes (ICM), expectation maximization (EM), etc.
Summary
There are a large number of effective results in the field of medical image segmentation. In this paper, some of the major medical image segmentation algorithms are introduced. Because of the complicated medical image content, the large individual difference and images noise, medical image segmentation problem is still not solved.
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